Introduction
Cross Fell is the highest point along the 268-mile route of the Pennine Way, at 893 metres above sea level ( Figure 1 ). The climate of the North Pennines is temperate, with a small area classified as subarctic (Manley, 1936) . The hills generally receive more precipitation, stronger winds and lower temperatures than the surrounding areas. They are also home to the Helm, one of England's most notorious named winds.
The Helm is a true 'local' wind, being a product of the particular landscape and climatic conditions found at Cross Fell, and is an example of a 'Foehn' type wind (Brinkmann, 1971) . The name itself most probably comes from the Anglo-Saxon, signifying a helmet or covering for the head, and is a reference to the distinctive bank of cloud that covers the summit when the wind blows (the 'Helm Cloud'). The Helm is initiated when there is high pressure over or to the north of Scotland and low pressure over or to the south of England, resulting in relatively strong east to northeasterly winds across the Pennines. It occurs when the horizontal component of airflow is virtually perpendicular to the hills, restricting wind to a northeasterly direction, and when a stable layer of air lies about 600 metres above the summit of the range. A temperature inversion above the Pennines helps to force the air through a relatively narrow gap, and the wind speed is intensified as it descends the 600 metres of the Cross Fell escarpment to the Eden Valley. Three or four miles from the foot of the Fell, a signature cigar-shaped, rotor cloud (the 'Helm Bar') often forms and remains stationary. The cold wind blows down the Fell until it reaches the 'Bar' and suddenly ceases, while clear sky usually separates the 'Bar' from the Helm Cloud (Uttley, 1998) . The gap between the Helm Cloud and the Helm Bar arises from the descending air and will vary according to temperature, pressure, wind and humidity conditions. 
Early accounts of the wind
Investigations of the British Newspaper Archive have uncovered accounts of the Helm Wind dating back to 1794 (Table 1) . These references afford insight into the frequency, duration and impacts of Helm events, and, when combined with other sources, document how an understanding of this local wind changed during a period of over 200 years.
The earliest reference to the Helm, in a report dated 15 November 1794 charting penal action against a vicar in Cumberland for non-residence, suggested that its very presence could threaten human health: (Sloan, 2011, p 336) .
Once blowing, the general belief throughout the nineteenth century was that the Helm Wind could continue, unabated, for 'three hours, three days or three weeks' (Manley, 1945, p 212 Newspaper reports and regional guides thus described a phenomenon that was considered to be at once fascinating and devastating. Limited understanding of the Helm served to attract national attention and fostered a series of investigations.
National interest
The Royal Meteorological Society On descending Cross Fell on the evening of 18 August 1885, the visiting party were so fortunate as to witness a slight Helm (p 3). Their subsequent account highlighted the local nature of the wind and its effects, both of them experiencing a sudden transition in air temperature and wind speed as they walked away from the Helm (Figure 2 1885, 63 in 1886, and 19 in 1887. 12 The apparently greater prevalence of the phenomenon was perhaps a function of more detailed observation during the investigation or mistaken classification of winds/storms as Helm events. Following the years of the enquiry the Helm was reported less than annually in the newspapers (Table 1) .
The work of Gordon Manley
The Helm attracted the interest of Gordon Manley, who started collecting meteorological data in the Pennines at Moor House in 1932. Following a research award from the Leverhulme Trust in association with an investigation of the 'Helm Wind' of Cumberland and Westmorland, he was able to establish a weather recording station close to the summit of Great Dun Fell in the autumn of 1937 (Figure 3) .
His station was located in a small wooden hut (8 × 6 × 6 feet) erected in a small hollow, a result of past mining operations, chosen so as to ensure that the hut would not blow over, and, … on the score of ease of access, remoteness and freedom from disturbance by passers-by, and the use which might be made of the writer's older station at Moor House (Manley, 1945, p 200) . The hut was placed at the highest point of the escarpment, and where, according to the available evidence, the Helm was most frequent. It was equipped with two thermographs, thermometers, a barograph, portable cup anemometer, as well as tools for cooking and clearing snow (Figure 3) .
During the first year of observations at Great Dun Fell, Manley found that occurrences of the 'helm wind' were tantalisingly few (Manley, 1945) . 13 As well as observing and photographing the Helm and its manifestations (see Figure 4) , Manley kept meteorological observations for a period of three years (1937) (1938) (1939) , including a continuous record of temperature. This was the first series of mountain observations to become available in England. Manley himself made around 100 visits to the hut, generally driving over the Pennines to and from Durham (Manley, 1942, p 152 14 From direct observation and analysis of his tabulated data relating to temperature, wind speed and atmospheric pressure, as well as comparison with synoptic charts and data from other stations, Manley found that for a Helm to occur, the general direction of the surface wind is between east and northnortheast, the strength of the wind at the summit is greater than force 4 and at Tynemouth is no less than force 3, suggesting that the speed of 15mph may represent a critical value. The presence of the Helm Cloud lying on or slightly above the crest of the range was judged to be essential for the distinctive strong wind to blow.
Manley acknowledged that although 'local intensifications' of wind of similar origin could be found elsewhere in Britain, the exceptional fall of the Cross Fell escarpment cannot, however, be matched elsewhere in these islands. The combined result of topography and freedom from obstacles is, that a surface wind of strength similar to that which normally prevails in the free air is felt inland over a narrow belt of country; and this development is sufficiently frequent and welldefined to have been given its local name (Manley, 1945, p 214) .
Conclusion
This paper charts how different individuals, social groups and organisations have attempted to observe, measure, understand and explain the complexities of the Helm Wind over a 200-year period, and reveals a long history of fascination with the phenomenon. Ways of knowing the Helm, however, have emerged as much through experience of its impacts as through the data generated by meteorological instruments. The Helm Wind undoubtedly continues to hold a special place in the popular geographical imagination of the region (Uttley, 1998) , and the Cross Fell area has continued to be a focus for meteorological investigation more generally. 15 Historical accounts in newspapers and county guides, however, remain a little explored yet rich source of information about the Helm Wind and the general meteorological characteristics of this region that complement the reports of organised investigations and allow insight into this unique pheno menon.
